Mutations in the RAS/RAF/MAP kinase pathway commonly occur in gallbladder adenomas but are uncommon in gallbladder adenocarcinomas.
The role of gallbladder adenomas in the pathogenesis of gallbladder carcinoma is still controversial. Comparison of the genetic abnormalities seen in adenomas may provide insight into the potential role of gallbladder adenomas as precursor lesions to gallbladder carcinoma. The purpose of this study was to evaluate gallbladder carcinomas, gallbladder adenomas, and high-grade dysplastic lesions for the BRAF and the KRAS mutations and the mismatch repair protein abnormalities. We analyzed 29 gallbladder carcinomas (9 papillary and 20 nonpapillary adenocarcinomas), 16 adenomas (6 pyloric, 3 intestinal, 3 biliary, 3 mixed pyloric-biliary, and 1 mixed pyloric-intestinal), and 5 cases of high-grade dysplasia for activating missense mutations in KRAS codons 12 and 13 and BRAF V600E mutations. Mismatch repair protein immunohistochemistry for MLH1, MSH2, MSH6, and PMS2 was also carried out. KRAS mutations were infrequently identified in gallbladder carcinoma (2/29, 7%) and high-grade dysplastic lesions (0/5, 0%). Compared with gallbladder carcinoma and high-grade dysplastic lesions, gallbladder adenomas frequently showed KRAS codon 12 mutations (5/16, 31%) (P=0.02). Adenomas with pyloric-type histology harbored KRAS mutations more often (4/10, 40%) than other histologic subtypes (1/6, 17%). Adenomas rarely showed BRAF mutations (1/16, 6%), and no cases of gallbladder carcinoma or high-grade dysplasia were positive for BRAF mutations. Both the adenomas and the carcinomas displayed intact expression of mismatch repair proteins by immunohistochemistry. The presence of frequent mutations in the RAS/RAF/MAPK pathway in the gallbladder adenomas compared with the gallbladder carcinomas suggest that the adenomas and the gallbladder carcinomas arise through distinctly different molecular pathways.